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of Industrial Fellowships as i t  throws light on the predominant 
trait of Dr. Duncan’s character. This scheme gives to young 
men-the researchers-most unique opportunities. They have 
a chance to  prove that they can do things and to prove i t  directly 
to the men who are the executive heads of business. When 
they have thus proved that  they belong to the “can do” class, 
industry a t  once opens to them positions that they could in the 
ordinary course of events hope to obtain only after many years. 
Dr. Duncan often said to me that  .iTyhile he fully appreciated the 
value of this system of Industrial Research to  the Unirersity 
and to Industry and to the Public, yet he felt his keenest pleasure 
of achievement when he thought of the opportunities which he 
was able to offer to young men. This was significant of the 
spirit of the man. He was always thinking of others. He 
sought nothing for himself, but did not hesitate to perform any 
amount of labor which might possibly advance one of his “boys.” 
While a matchless executive, he was to his associates and the 
Fellows of the Institute more like a father or an older brother 
than a director. It was this spirit of unselfish love which he 
tried to inculcate into his laboratories and he always felt that the 
phenomenal success of this work was largely due to  the spirit 
which was maintained in the laboratories. 

There will be no question in any one’s mind as to the place 
Dr. Duncan occupied as an interpreter of new scientific knowl- 
edge. His books, “The S’ew Knowledge,” “The Chemistry 
of Commerce,” and “Some Chemical Problems of Today,” as 
well as many shorter articles in the magazines-notably Harper’s 
-represent a class of literature of the highest scientific accuracy 
and are written with a sweeping charm that maintains the 
reader‘s unbroken interest from start to finish. As an inter- 
preter of the new knowledge in his chosen field of activity he 
ranks-and the world will accord this to  him-coordinate with 
Tyndall. 

His attitude towards matters of religion reflected the best 
thought of our time. Thoroughly trained in the natural sciences 
and possessed O F  a most brilliant mind capable of the most 
accurate cold reasoning, he retained throughout his life a child- 
like faith in the fundamentals of Christianity. Calmly and 
courageously he met death. It was to  him-and he gave 
utterance to this two days before his final departure-but “ a  
step over a little rill from one life into a greater life.” 

Dr. Duncan was called to the University of Pittsburgh as 
Director of the Department of Industrial Research in 1910. 
In  March, 1913, this Department became, through a magnifi- 
cent gift from Messrs. -4ndrew IT. and Richard B. AIellon, 
the 11ellon Institute of Industrial Research and School of 
Specific Industries of the University of Pittsburgh. Dr. Dun- 
can felt that he was fortunate in that he mas permitted to live 
to see his life work an established fact. He realized during 
the last two years that  he might not live long and with his 
usual farsightedness he carefully trained those mho were to take 
up the work after he was gone. It was his wish that  the greater 
Mellon Institute should be his monument and those of us on 
whom the responsibility falls are trying to follow the same line 
of enthusiastic and conscientious endeavor which he originated, 
that  there may thus be erected a living memorial to a man who 
so richly deserved it. 

RAYMOSD F. BACON 

GEORGE WESTINGHOUSE 
“George Tirestinghouse is in character and achievement one 

of the great men of our time.”-I,om KELVIN. 

A man who wms rivalled only by Andrew Carnegie in his con- 
tribution to  the industries of thisrcountry and one who walked 
among the mighty in the history of the electrical art died in 
New York on March 12th. George \Vestinghouse had been a 
leading and honored figure in Pittshurgh for the space of an 
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average lifetime; and for the greater part of that time he had 
enjoyed world-wide reputation as one of the leading inventors 
of the age. 

Mr. Westinghouse was born in Central Bridge, N. Y., on 
October 6, 1846. His father was an inventor, and from him 
undoubtedly were inherited the qualities which made the younger 
Westinghouse great. After an honorable service during the 
Civil War, he returned home and engaged in industrial work. 
As a mere boy he had devised a rotary engine with improved 
features; but what was probably his lirst original invention 
was a machine for hoisting derailed cars back on the tracks. 
The idea of the airbrake was suggested to him by delay in a jour- 
ney due to  a collision. He worked on this plan for several 
years; and in 1868 made arrangements for the manufacture of 
the first airbrakes, which were successfully tested in the latter 
part of that year. This was the first of the great Westinghouse 
patents. It developed with the growth of the railroad system 
and its adoption spread all over the n-orld. The Westinghouse 
Airbrake Company is now one of the established institutions of 
Pittsburgh. Over forty years ago, X r .  \Vestinghouse intro- 
duced to this country the Saturday half-holiday : the 54-hour 
week for employees was started by his Airbrake Company in 
1869 and has since been widely adopted. 

In 1883, XIr. Westinghouse became interested in railway 
signals, and invented the system manufactured by the Union 
Si\-itch and Signal Company. This was an invention second in 
importance only to the airbrake. In  1883 he devoted his at- 
tention to electrical distribution, and, by the purchase of some 
patents and the devices of others, began the business which, in 
1891, was consolidated into the ST’estinghouse Electric and 
Manufacturing Company. This development included the 
manufacture of electrical machinery, for which the Westinghouse 
Machine Company was organized under the presidency of his 
brother. The Westinghouse Company constructed the first 
generators for transmitting the w a  ter-power from h-iagara 
Falls. About 1888, Mr. 11-estinghouse, recognizing the industrial 
importance of natural gas, commenced drilling operations in 
Pittsburgh, and struck a well that produced a high pressure of 
gas. This took him into the gas business, which  vas organized 
under the Philadelphia Company. In 1892 the importance 
of incandescent lamps led to the organization of the Westing- 
house Glass Factory. 

The last five years were a period of rcvirescence-the most 
active and productive of George \Vestinghouse’s life. During 
that time he developed the geared turbine and the air spring 
inventions, and he also succeeded in securing the adoption 
of his plan for the reorganization of the Electric Company 
which bears his name. 

These are hut leading features in a great inventive and indus- 
trial career. The entire group of U’estinghouse industries con- 
sists of 35 companies, with a capitalization of $I~O,OOO,OOO, 
with factories covering zoo acres of floor space and giving em- 
ployment to  an average of 16,000 persons. In these interests 
are owned over 3,000 patents. The world-wide benefits of 
his genius compelled the establishment of great. industrial 
branches in England, France, Germany and Russia, the air- 
brake invention in particular demanding these extensions. 

Owing to  his many achievements in mechanics, electrical 
engineering and applied industry, the name of Westinghouse 
was known the world over, and consequently George Westing- 
house had many honorable distinctions conferred upon him. 
His a h a  mater, Union College, conferred upon him the honorary 
degree of Doctor of Philosophy. He was dzcorated with the 
order of the Legion of Honor, with the order of the Royal Crown 
of Italy, with the order of Leopold of Belgium. He was the 
second recipient of the John Fritz medal. He received the de- 
gree of Doctor of Engineering from the Konigiiche Technische 
Hochschule of Berlin. He was an honorary member of the 
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American Society of Mechanical Engineers, of which body he personal traits were admirable. He was cultured and 
was also president in 1910. He was one of the two honorary was charming in his personal relations. Physically cast in a 
members of the American Association for the Advancement of large mold, his mind and heart were equally large; he was an 
Science, and was also an honorary member of the National unostentatious, kindly, helpful and hard-working man, whose 
Electric Light Association of America. He was awarded the sturdy characteristics were admired in all countries. Naturally 
Scott premium and medal by the Franklin Institute; he re- a man of immense dynamic force, his energy was supplemented 
ceived the Edison gold medal for meritorious achievements in by a boundless tenacity of purpose, a splendid optimism, and 
the alternating current system of electrical distribution, and an abiding faith in himself. There have been few men who ac- 
was also the recipient of the Grashof gold medal from the So- complished so much and ended life with such a record of dis- 
ciety of German Engineers. tinguished services in the advancement of industry. 

While Alr. Westinghouse's industrial affairs were vast, his W. A. HAMOR 
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By M. I,. HAMLIN 

NAPHTHALENE AS A FUEL FOR MOTOR VEHICLES 
In  the Zeitschrift des Vereines deutscher Ingeniewe,  58 (1914), 

22, appears an article by A. Heller in which he discusses 
the question of fuel for motor vehicles in general, and describes 
two attempts made in France to  use naphthalene-one in a 
taxicab and the other in an internal combustion yard locomotive. 

The great increase in the use of internal combustion engines 
for automobiles of all kinds has of late brought up the question 
of fuels, which is all the more pressing because the supply of 

price has in the meantime risen, so that it  can no longer com- 
pete with gasoline as i t  once could, and in any case the available 
German output is small. Its present assured price of 7 .  j cents 
per kg. is far above that which would permit of its development 
for industrial uses. 

Under these circumstances it is strange that more attention 
has not been given to naphthalene, since its practicability as a 
fuel has long since been proved by the Gasmotorenfabrik Deutz, 
and it is produced in very large amounts. Pure naphthalene 

gasoline has not been able to keep up with the increasing de- (CioHs) has a specific gravity a t  15 O C. of I .  I j, and melts a t  
mand. The increase in price of gasoline is a result of this and 79.7 ', while crude naphthalene melts a t  about 75 '. I ts  heating 
is not due to price manipulation. The comparative decrease in the value is 9700 calories per kg., only slightly different from that 
output of gasoline is due to  two conditions: ( I )  America has hither- of gasoline, but its higher percentage of carbon (93.7 x, C. ; 
to  furnished about 807; of the world's supply, but lately, partly gasoline, 92.3% C.) requires more air for combustion. 
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NAPHTHALENE-BURNING SWITCHING LOCOMOTIVE 
a Engine f Benzol vaporizer I Auxiliary shaft 
b Naphthalene tank g Water tank rn Benzol tank 
G Charging funnel h Radiator n Pressure tank 
d Naphthalene vaporizer i Compressed air transmission o Naphthalene boxes 
e Exhaust k Auxiliary shaft  

because of the enormous increase in the number of automobiles 
in America, her contribution has fallen off; ( 2 )  in the rest of the 
world, as well as in the United States, the gasoline supply has 
not kept pace with the demand, because in spite of the increased 
output of crude oil, a continuously heavier product seems to 
be obtained, and attempts to improve the yield of gasoline 
artificially, e. g., by cracking, or to obtain suitable fuels from 
natural gas by treatment under pressure, have failed to better 
the situation. 

The search for a suitable fuel led, after the use of alcohol had 
been proved uneconomical, to benzene; while it has been proven 
a success mechanically by the Daimler hfotor Company, its 

The chief advantage of naphthalene is its cheapness; with an 
increased demand for i t ,  a price of z . 5  cents per kg., one-third 
that of benzene, can be counted on. The mechanical difficul- 
ties of its use are not so great that they cannot be overcome, 
although the radius of action of vehicles using naphthalene must 
be somewhat limited because i t  has to be carried in the bulky 
form of a solid. 

The only reported experiments w-ith naphthalene as a fuel for 
motor vehicles come from France. In one case [Le  P o d s  
Lourd, 9 May, 19131 a taxicab engine and in the other [Le Ge'nie 
Civil, 31 May, 1913; Mbm. SOC. Ing. Civ.  J e  France, April, 19121 
a yard locomotive was modified to burn it. The taxicab (a 


